Targeting repair proteins to the mitochondria of mammalian cells through stable transfection, transient transfection, viral transduction, and TAT-mediated protein transduction.
The mitochondrial genome represents a target for exogenous and endogenous damage. Its necessity for successful electron transport makes its repair valuable to the cell. Previous work from our lab has shown that mitochondrial DNA (mtDNA) can be repaired in mammalian cells, and the use of mitochondrial-targeted repair proteins can augment repair to enhance viability following genotoxic stress. In addition, it has also been shown that other repair enzymes that are targeted to the mitochondria can sensitize the cell to DNA damaging agents, thereby aiding the effectiveness of certain chemotherapeutic agents. The methods herein describe the development of mitochondrial-targeted proteins using plasmids or protein transduction domains. It includes the utilization of these constructs to create stably transfected cell lines, transiently transfected cell lines, viral-mediated transduction, and protein transduction domain-mediated mitochondrial protein localization. The end result will be a mammalian cell that expresses the mitochondrial-targeted protein of interest.